Comparative studies on the structure and aggregative properties of the myosin molecule. I. The structure of the lobster myosin molecule.
Myosin purified from the abdominal flexor muscle of the lobster, Homarus americanus, has a number average length of 1559 +/- 218 A, a rod like tail 1335 A long and a globular head 225 X 45 A as determined from electron microscopic observations on platinum shadowed preparations. The mass of the molecule was determined to be ca. 486,000 daltons from high speed equilibrium centrifugation studies at neutral and alkaline pH, and by SDS-acrylamide gel electrophoresis. Both sedimentation equilibrium centrifuge studies at alkaline pH and SDS-acrylamide gel electrophoresis experiments, indicate that the molecule contains a heavy chain core (two polypeptide chains weighing ca. 210,000 daltons each) and ca. four light chains of two weight classes (ca. 16,000 and 20,000 daltons). The amino acid composition of the myosin was determined. The specific activities of the Mg2+ -activated, K+/EDTA-activated, and Ca2+ -activated ATPases of the myosin were determined. Kinetic analysis of the digestion of lobster myosin with trypsin suggests that lobster myosin contains three classes of lysine and arginine residues; slowly split (k = 2.07 +/- 0.31 X 10(-2) moles/min2), rapidly split (k = 11.0 +/- 1.83 X 10(-2) moles/min2) and trypsin insensitive. There are 187 +/- 22 slowly split residues, 280 +/- 35 rapidly split residues, and 144 +/- 41 trypsin insensitive bonds per molecule. Comparison of these molecular parameters with those for the vertebrate skeletal muscle myosin indicates that the two myosins are similar in terms of mass, shape and overall polypeptide chain composition but may be considerably different in terms of local polypeptide chain conformation or composition.